WHAT IS CLAIMED IS: 



1. An\ isolated or purified antibody or 
antigenically\-reactive fragment thereof that specifically 
binds to a C-terminal phosphorylated serine in an H2A 
histone protein. 

2. The lisolated or purified antibody or 
antigenically-jreactive fragment thereof of claim 1, 
wherein said pLosphorylated serine is about four amino 
acids from the \c- terminus of said H2A histone protein. 

3. The isolated or purified antibody or 
antigenically-reactive fragment thereof of claim 1, 
wherein the C-terlinus of said H2A histone protein 
comprises the amiAo acid sequence SQ(D/E/A) (I/L/Y/F). 



4. The isolatedXor purified antibody or 
antigenically-/ eact V ve V a 9 ment thereof of claim x ' 



wherein said 
from the grou£ cons 
F(v) . 



(ntigeAicaliy-reactive fragment is selected 
ro~f~Fab, Fab', F(ab') 2 , and 



5. 



The isolated or purified antibody or 
antigenically-rea^tive\fragment thereof of claim 1, 
wherein said H2A histonte protein is mammalian. 



6. The isolated oV purified antibody or 
antigenically-reactive fragment thereof of claim 5, 
wherein said H2A histone brotein is H2AX. 
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7. The isolated or purified antibody or 
antigenically-relctive fragment thereof of claim 1 or 
claim 3, wherein said antibody or fragment thereof is 
labeled with a means of facilitating detection. 

8. The isolated or purified antibody or 
antigenically-reaiive fragment thereof of claim 7, 
wherein said means\of facilitating detection is an 
enzyme, a radioactive isotope, a fluorescent molecule, or 
biotin. 

9 A product Uprising an isolated or purified 
antibody or antigenic:\aly-reactive fragment thereof of 
any of claims 1-8 . 



A fusion p^eLin comprising the isolated or 

. j --w^,, /*■ aritXaenically-reactive fragment 
purified antibody /or ancigeni^ x 



10. 



thereof of claim 
11. A met 



i 3. 



Xeriining double- stranded breaks 
in DNa7 which Jethod comiriL: (i) contacting a sample 
comprising H2A (histone prbteins, wherein said H2A histone 
proteins are derVed from or complexed with DNA, with an 
isolated or purified antilody or antigenically-reactive 
fragment thereof of claim 1, and (ii) detecting binding 
of said antibody or antigekically-reactive fragment 
thereof to an H2A histone irotein in said sample, wherein 
the detection of said binding indicates the presence of 
double- stranded breaks in I*NA. 



12 Thelethod of claim 11. wherein said antibody 
or antigenicall-reactive fragment is labeled with a 
„eans of facilitating detection of said binding of said 
antibody or antiWcally-reactive fragment thereof to 
said H2A histone protein. 

13. The method of claim 12, wherein said means of 
facilitating detectL is an enzyme, a radioactive 
isotope, a fluoresced molecule, or biotin. 

14 The method o\ olaim 11, wherein a labeled 
secondary antibody is u\ed to detect binding of said 
antibody or ant igenicallV reactive fragment thereof to 
said H2A histone protein J 
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15 . The method of cl&im 
further comprises quaritifyi^ 
stranded breaks in DNA"T 
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wherein said method 
Ifi-atnount of double- 



16 The method If cl.il H. "herein said meCh ° d iS 

used as a biological 

M .. n assessing the extent of an 
further comprises (in) asses F iuy 

organism's exposure to radiation by comparing the amount 
o£ DNA double-stranded breads Vn said sample to standards 
25 exposed to a predetermined amoU of radiatron. 

17 The method of claim k wherein said sample is 
obtained from said organism at Worn about S minutes to 
about 30 minutes after exposure^ said organism to 
30 radiation. 
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18. Trie method of claim 11. wherein said method is 
used to determine the sensitivity of an organism to a 
mutagen or rkdiation and said sample is from an organism 
that has beeA exposed to a mutagen or radiation, which 
method furthel comprises (iii) assessing the rate of 
repair of DN A \double- stranded breaks by repeating steps 
(i) and (ii) cL or more times as necessary to assess the 
rate of repairer DNA double -stranded breaks. 

19. The method of claim 11, wherein said method is 
used to determine homologous recombination or V(D)J 
rearrangement in k wherein the detection of DNA 
double-stranded breaks is indicative of homologous 
recombination or v\d)J rearrangement in DNA. 



15 



20 . The metho^ 
used as an indicat 
derived from cell: 
assessing the extjsji 



20 comparing the amount of 



detected for said 



11, wherein said method is 
Aoptosis and said sample is 
kch taethod further comprises (iii) 
^apdjptosis of said cells by 



^sample ^o 



)le- stranded breaks in DNA 
a standard. 



21 A method of detaining whether or not cells in 
a cell sample are in the S phase of the oell oyole, which 
25 method comprises: 

(i) obtaining a cell safcle that has been exposed 
to bromodeoxyuridine (BrdU) followed by ultraviolet A 
(OVA) light in the presence of V compound that sensitizes 
DNA in said cell sample to saidW light, and 
30 (ii) detecting binding of Wn isolated or purified 

antibody of claim 1 or an antigeiically-reactive fragment 
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thereof tolan H2A histone protein in said oell sample, 
wherein thl deteotion of said binding indicates the 
presence of\ double -stranded breaks in DHA and, therefore, 
the present of cells in said cell sample that are in the 
S phase of tie cell cycle. 

22. TheUethod of claim 21, wherein said cell 
sample is fro) a patient and said method is used to 
assess abnormal cellular proliferation in said patient. 

23 A metlod of determining whether or not cells in 
a cell sample ale in the S phase cf the cell cycle, which 
method comprises!: 

(i) exposing a cell sample to bromodeoxyuridine 

(BrdU) ; 

(ii) expofiTSi said cell sample from (i) to 
ultraviolet J (OvA light in the presence of a compound 
that sensitdies Dn\Vo_0VA light; and 

(iii, Jaec^ctTfl^nding of an isolated or purified 
, antibody of claim lUr an antigenically-reactive fragment 
thereof to L H2A hiWone protein in said cell sample, 
wherein the detectio\ of said binding indicates the 
presence of double -stVanded breaks in DNA and, therefore, 
the present of cells L said cell sample that are in the 
5 s phase of the cell cyble. 

24 The method J claim 23, wherein said cell 
sample is from a patienl and said method is used to 
assess abnormal cellule,* proliferation in said patrent. 
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25. A kitlfor determining DNA double-stranded 
breaks, wherein\said kit comprises an isolated or 
purified antibodV o£ olaim 1 or olaim 3 or an 
antigenically-rekive fragment thereof, and a means of 
detecting binding^ said antibody or antigenically- 
reactive f ragmen/ hereof to an H2A histone protein. 

26. A metid\f using the kit of claim 25, which 
method comprises thl method of any of claims 11-24. 
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